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SFRIAYAN, E.Ke; BOBIKYAN, R.A.; AVAKYAM, 2.G. 


Determination and distribution of vitamin Bij in various types of 
sollse Vopemikrobiol. no.ls271286 'éi. (MIRA iv: io) 
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TUMANYAN, V.G.: SARLAHANYAN, LBs; BOBIKYAN, Rial; AFRIKYAN, Bake 


Effect of antibiotic feeding on the development and productivity 
af the silkworm. Vop. mikrobiol. noe?:312-331 bbq. 
(MURA 18:3) 
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acer , AVAKYAN, 2.G.3; CHIL-AKOPYAN, L.A.3 AFRIKYAN, E.K. 


Effect of feeding with vitamins and other growth substances on 
the development: and productivity of the silkworm. Vop. mikrobiol, 
n0.2:333-354 ‘64. (MIRA 18:3) - 
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APRINTAN, 5.5 TAVIVAN, A. 
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Automatic pressing line. Prom, Arm, 4 noe7:27-29 J1 '61. 
. ; (MIRA 14:7) 
1. Yerevanskiy tabachno-fermentatsionnyy zavod. 
(Tobacco processing machinery) 
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MAGAK' YAN, A.K. [deceased]; AFRIKYAN, S.V. 


Lotus strictus F, ot M. in the Armenian S.S,2, Izv.AN Arm,SSR, 
Biol.i sel'khoz.nauki 7 no.5:61-69 My '54, (MLRA 9:8) 


1. Yerevanskly zooveterinarnyy institut. 
(Aras Valley--Lotus) 


Pea 
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AFRIKYAN, S. V., Cand of Bio Sci -- (diss) "Lotus of the “rmenian SSR and 


their biological-ecological and dietary characteristics." Yerevan, 1957 


27 pp (Yerevan State University im Molotw ) 160 copies (KL, 31-57, 10l) 
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USSR/Farm Animals = General Problems. ee ; ; Q-1 
— Abs Jour : Ref Zhur - Biol., No 7, 1958, 30895 

Author : Afrikyan S.V. 

Inst Fan 

Title : Consumability of Cultivated and of Wild Lotuses by 
Farm Animls. 

(Poyedayemost' kul'turnykh 1 dikorastushchikh lyad- 
ventsev sel'skokhozyaystvennymi zhivotnymi). 

. Orig Pub : Izv. AN ArmSSR, biol. i s.-kh. n., 1957, 10, No 6, 89» 
95. 

Abstract : The observations conducted on the pastures, as well as 
the special experiments carried out, established that 
the consumability of different species of lotuses is 
unequal. Lotus corniculatus of the Voronezh variety, 
Moscow variety 287, and "thin" lotus, are perfectly 
consumable; also good are "sticking out" lotus, and 
Lotus corniculatus; "pilose" lotus is moderately 
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(Nicro-organisms, Nitrogen-~Fixing) 
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High carotene content of new feed plants, Izv,A¥ Arn, SSR, Biol, 
nauki 12 no,11:37-45 W '59. (MTRA 13:5) 


1, Yerevanskiy sooveterinarnyy institut. 
(FORAGE PLANTS) (CAROTENE ) 
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Lotus pebslls Vent, Botyshur, ' 20, 5;65 


1, Orenburesttiy sel'skolcionvarstvennyy institut. 
(Arnania--Lotue ) 
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Now forage plants for the improvement of mountain meadows 


and pastures. Bot. zhur. 48 no.6:861-866 Je '63, 
(MIRA 17:1) 


1. Khar'kovskiy zooveterinarnyy institut. 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100420013-0" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100420013-0 


aparece tn eG TAO Ce te tc qe sifted Vs Tre 


<P Mkoxybensolo acids. 1. eMothyiy-dimethylaming. 7 
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AL. thoyan, V. G. Aftikyan » Ae oxbikyag, an 

A._N. Oganesyan, Deogr bed Not Armyas. SNR 

18-7 Hascias: 9, In Armenian 1835).—The lolinwing . 

PROGH.COCHMeCH,CHsNEie, (1) and salts were 


+ prepd. for biol, tests (R, b.p./mm., and the m.ps. af the 
: ic, Mel, and Etl salts given): Me, 170-1°/2, 185 4°, 
# 385-7°, 195-B.5*; Be, 165. vit 183-8°, 182-3° ee HU peach 
° 79, 218-16", 181-32", 110-20%; tso-Pr, 165° 


: Pr, 1 ; i 
* §°/2,5, 110-11°, 169-70", 141-2°; Bu, 191-2°/3, 63-54", 


3°, 08-0; Me(CHy), 214-15°/8, 84-56°, 151-3", 135 6°, i 
MeiCH(CH),. 21° 72.5, —, 146 7°, 107 8°; Me( CHS 
_ 214-15°/3.5, BD-1°, 154-6°, 130-1°, PLCHy. NIL 2. 


144.5®, 189-00°, 105-0; PACIACHs. HO ace, oa op 
195-0°, }27 He, NS Sheahan 
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Ait 7 am & 7 vr" wey ve. 
MED@ZHOYAN, A.L.;  AFRIEYAN, V.G.; DOKHIKYAN, A.d. 


Investigation of the synthesis of p-alkoxy benzoic acid derivatives, 
Part 2, Dokl. AN Arm, SSR 18 no. 2239-43 '54, (MERA 8:3) 


1, Deystvitel'nyy chlen Akademii nauk Arm, SSR (for Mndshoyan), 
2, Isaboratoriya farmatsevticheskoy khimii Akademi‘ nauk armyanskoy 


SSE, 


(Benzoic acid) 
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“en HWhearimidazolss. 4 L Mndzhes a, Vt, Atpimy: 
st OEIUESaN, and XHCTivanea” | ae : 
ae rayin, SOR. (5, Win Russia; Armenian 
summary LL7-18X 1054) --The following substances were 
rep. vithont details of cynthesis in the present paper 
i wid, mp, and He of HC} sat given): bree mubdasole, 
h.O, teh-8°, oop are O3.8, 205 °°, 808°; 
iniggiel, 714, Rodne hsb" " pppbencibyt. WLI. 
3-49, DAIS 8 MTC phenyl, 81,5, 238-0", 274 9°: 


: het ipsa phew pte ome, fo 1 depehutor 
oe er fog oh " phenyhl, 8 588 at Wa, nena 36. : 
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n7*, OA & es 4, 971-2", 269-1° : 


tc BT: shui 4-5 *, 2A3-4°; ‘sepeprapey densy- 
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Bis i Siete benryl-l. 68.5, 223- he he 5°, 3 

roe 81.0, 178°, 240° cesta A.B. 189-00". 2O0- ; 
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re 60.6, 144-5", ‘ 


t come i ape 


vie HT effective eubstance in wih g00 BL mp th thelr oluty ts to block 
wont § : frog gastric munclo are: - 
Me Wand i, Phongth devs. ere towel ective, Bn nae Ph 
deriva, are teast effect ped! 


sae Be 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100420013-0" 


"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100420013-0 


7 Tub IT Pe fee 7 = 
MNDZHOYAN, A.L.; APRIKYAN, V.G.; DOXHIKYAH, A.A. 


Investigation on the synthesis of derived p~alkoxy benzoic acids. 
Dokl. AN Arn. SSR. 19 no e3:85-91 ish, (MIRA 8:7) 


1. Deystvitel'nyy chlen Akademii nauk Armyanskoy SSR. (for Mndzhoyan) 
2. laboratoriya farmaticheskoy khimii Akademii nauk Armyanskoy SSR, 
(Bensoic acid) 


ee 
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MHDZHOYAN, A.L.; AFRIKYAN, V.G.; PAPAYAN, G.L. 


(ARIAL NOES IO Reece, 
Investigation on the synthesis of derived p-alkoxy bengole acide, 
Dokl, AN Arm. SSR 19 no.4:105-109 '54, (HLRA 8:7) 


1. Deystvitel'nyy chlen Akademii nauk Armyanskoy SSR, (for Mndzhoyan). 
2. Iaboratoriya farmatsevticheskoy khimii Akademii nauk Armyanakoy SSR, 
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a | ees URE TIE Za i. vy ‘ 
MEDZHOYAN, A.L.; AFRIKYAN, V.G.; PAPAYAN, G.1; 
| epenmatianeuniaiementmet 


Investigation on the synthesis of derived p-aikoxzy benzoic acids, 
Dokl, AN Arm. SSR 19 no.53137-142 ‘5h, (MIRA 8:7) 


1. Deystvitel'nyy chlen Akademii nauk Armyanskoy SSR. (for Mndshoyan) 
2e Laboratoriya farmatsevticheskoy khimii Akademii nouk Aruyanskoy SSR, 
(Benxoic acid) 


aoe 
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TERIRVEIG TF 


¢ _Desivatives of benrimidarole, I. Some 2-benz latkyi- 
oan <p emge” A. a Pike Mudthoyn n, V.G. Aftik 7 Je 
¥ F 
20, Bae ct. ron 20, OY Akad Rash A Ghnig o o- 
| RRRERRA EEE | 
GHAN: CHRCH,Ph).Ni were prepd. (R, % yield, and C. 
ae piven); Me, 83.1, 193~1°; Re 3, 198-0°; Pr, 70.4, 
nae 195-7°; iso-Pr, 65.1, 209-10°; Bu, 66.6, 189-00°; fsoBu, 
61.8, 195-6°; A 2 


m, 63.6, 203-4°; i tso-Am, 62.8, 2Y]- 19°. 
The compas. are choliaolytic. A. S. Mirkia 
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oe 


[IE eas sived darinsvoa cf otk ybenz x. 2! 
! iaruncethy | thipesters oxybenscit acius and 
16 thar qoaerouy ta. A. L. Mndzhovan, V.G. 
“WIT ong ALA. Dokhikvan.~Doblady Akad- 
ete SS RV T-3U TOS KG Russian; armenian summary); cl. 
C.A, 50, 2450, 40732.~—-The following esters are reported for | 
. ° pharmacol. tests. ROGH.C(O)SCHACHANM a, (R, %, 
viehd, bp » dw, njf, and m.p. of HCi salt shown): Afe, 
70.6, by 170-2" + 1.4147, 1.668), 173°; Ei, 70.2, by 178-80", , 
1.0997, 1.5583, 152°; ro tS "180°, 1.0785, 1.5466, | 
' 149°; ‘so-Pr, 70.1, bs 1824", 1.07335, 1.5584, 19"; Bu, 
62.7, by 210°, | 0564, 1.5385, 43"; iso-Bu, 68.5, b, 200°, 
| 1.0581, 1.6383, 143°; Am, 73.5, bi 195-6", 1.0314, 1.5432, 


134°; iso-Am, 81.3, by 183-8", 1.0344, 1.5859, 110°. p- 
ROGH.C(O)SCHACHAN BL Afe, 64.5, by 215°, 1.0783, 
1.5492, 119°; Et, 72.3, by 188-8°, 1.0571, 1.534, 130°; 
i Pr, 70, b, 188-90", 1.0435, 1.5361, 182-3°; enn bh} 
195°, 1.0440, 1.5305, 148-9°; Bu, 63.6, b, 188-90", 1.0333, 
t 3.6340, 199°; ésoBu, 64.8, by 210-12°, 1.0343, 1.6340, - 
; 150-1 ‘Am, 60, b; 105°, 1.0229, 1.5332, 94°; ed. 
by 200°, 1.0358, 1.5352, 188-9°. p-ROGH,C(O 
SoH CHAN Mere TR He ‘and tara Me eae 
Ei, Me, 218-10"; Er, Ei, 172-3°;° 


oP 39-4": » ede, To ae 
» Ba, Ma, 201-2"; By, Ei, 140-80"; to 
ae a) ie sare a B, 180°; Am, Me, 182-3°; “Ani, 

: 166-7°;. iso-Am, Es, 125-6°, oh 

: PRO an Consett Me, Me, 103°; Me, Ei, 

| 183°; 189°: 42, Rs, 335°; Pr, Me, 167-8°; Pr, Et,, 
‘ 180-1°; tso-Pr, ‘Ae, 178 9°. gso-Pr, Es, 100°; Bs, Me, 
190°; By, El, 160-2°; 1. Bu, Me 174-5°; iso-Bu, EB, 
181-29; dm, ae 132-11" Ae, 1, 160°; iso-Am, Me, 170- 
1; gsm, BS , 120 | G6. M. Kosulapofl 
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Derivatives peg en a Pa “XE UE Méthyl- : 
3-dinikylaminopropy} thio esters of p-alkoxybenzoie acids 3 : 
and thelr quaternary aalts. A. L. Mudzhoyau, V. G.  -——— ; 

{rikwan, and T. 02 Anes A ekaay led ™aneee B 


.R. 2h, : 1935); cf. C.A. 50,7 
4845c.—The following faubestsnces i were prepd. for biological 
tests i details of procedures): tf ROC C(O)\S CH Me- 
CHCINNMe (BR, % yield, b.p./mn., de, #12. and m.p. 
of HCl salt shown): Me, 42, 188-0°/3, 1.0849, 1.6540, 
185°; El, 08.4, 200°/4, 1.0243, 1.5340, 121°; Pr, 40, 
‘ j 12°76, 19512, 71.6420, -144°; - isaePr, 60, 187-00"/3, 
1% 1.0452, 1 -5305, 103°;:°Bu, 48, 225°74, 1.0400, 1.5380, 
. 140°; ss0-Bn, 60,. 203°/3, 1.0707, 1.6470, 120°; dam, &0, 
: uf /293°74, wae 1.8380, 138-9°: iso-dm, 50.57 215-2 0°/4,- 
flyer? 10270, 1.5330, 143°. Af ROCHA COSCH MECH CH 
ue NE (gone notation jan)? Me, 45, 210°/4, 1.0448, 1.5335, ' 
‘ 50, 0125, 1.5300, 129%; Pr, 54.5%, ? 
te HPA, 1.319." Bai}, 106°; iso-Pr 750, 055° 75, 1.0278, .~ 7 
1.8319, 115-16"; u, 50, 235°/3, 1.0377, 1.52 8, 120°; 7) 
iso-Bu, 43.3, "9409/5: 1.0138, 1.5290, 18"; Am, 80, eo r 
ley 1.0142, 155290, 109°: fso-Am, 220°/2, 
: 1.0064, 1.5245, 90°. p- ROGHLOVSCH ICH CH 
- . NEUR'E(R, RB, mp. resp. ): ale, Me, 128-9°; Et, Me, - 
131- 22, Et, Et, 144-5°; Pr, Afe, 189-40% fse-Pr, Ale, 
122-3° “fs0-Pr, Et, 99-100; Bu, Me, 130-2°; Bu, Et, 
141-2°; iso-Bu, Ale, 140-1°; ‘Ne-Bu, El, ee; am, Me, 
130-10"; fso-Am, Me, 132-3°. p-ROCIC(O\SCIIMe ; 
CHCH,NMe ROR, R‘,andm. -pegiven)s Me, Ale, 197-8°; » ; ) 
Me, Et, 144-5°; Et, Me, 160-70°; Fs, Et, 140-7°; Pr, Me, : ° 
470-1"; Pr, El, 128-7": ; iso-Pr, MMe, 186-7°; tse-Pr, Et, 
114-15°; Bu, Me, 164-5"; Bu, Ex, 185-6°; ts0-Bu, Afe, 
168-0°;" iso-Bu, Et, 15e-5° F Am, Me, 189-60"; Am, Et. 
122-3°: sso-Aon, Me, 160-1°; fs0-Amt, Et, 118-19°. 
GM. Kosolapofl { 
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a apo see ag ne Tee Gall Nr: AF 1135663 
. : f ve & rs 
* AUTHOR: (Lhae fen! given 


: TITLE: Syntheses of Heterocyclic Compounds (Sintezy geterotsik- 
licheskikh soyedineniy) 


PUB. DATA: Izdatel'stvo AN Armyanskoy SSR, Yerevan, 1956, -84 pp., 
2000 copies Armyanskoy 


ORIG. AGENCY: Akademiya riauk/SSR. Institut tonkoy organicheskoy 
khimit 


EDITOR: A. L. Mndzhoyan, Editor-in-Chief 
Editorial Staff: Aroyan, A. A., Afrikyan, V. @. 
Babiyan, N. A., Mndzhoyan, 0. L., Tatevosyan, G. T. 


PURPOSE: The purpose of this book is to facilitate the work of 
scientists engaged in the preparation of compounds fre- 
quently used as initial substances. 


COVERAGE: The Institute of Fine Organic Chemistry of the Academy 
of Sciences of the Armenian SSR is publishing new series 
of methods for the synthesis of heterocyclic compounds. 
Not only methods developed by the Institute, but also 
methods developed by other institutions will be included. 

Cend=3405 All the pubdished methods will be tested at the Institute 
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: Call Nr: AF 1135663 
Syntheses of Heterocyclic Compounds (Cont. ) 


of Fine Organic Chemistry of the Academy of Sciences of the ; 
Armenian SSR. Because of the great interest in furan de- 
ae rivatives as raw material for many 4ntermediates and for 

products used in medicine and agriculture, this issue is 
devoted to the synthesis of furan derivatives exclusively. 
The description of "Methods" covers the literature up to 
1956. The description of "Other Methods of Preparation" 
covers the literature up to 1954. Names of scientists 
concerned with the development and testing of the methods 
are in the abstracts of the 4ndividual methods. 


" 


Page 


Synthesis of 5-benzyl-furan~2-carboxylic acid: Proposed 11 
by A. L. Mndzhoyan and V. G. Afrikyan; verified by 

Ga. T. Tatevodyan and N. M. Divanyan. The product was pre- 

pared from methyl ester of 5-benzylfuran-2-carboxylic acid 

and a 10% NaOH solution by heating the mixture on a water 

bath for 3-4 hrs. M.p- 1O4-105°C; yield, 84.1-89.1%. . The 
authors state that H. J. H. Fenton and F. Robinson (1909) 
prepared a substance which they assumed to be 5-benzylfuran- 
2~carboxylic acid by condensation of 5-chloromethyl-furfural 


Card 2285 
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with benzene followed by oxidation of the aldehyde formed. 
However, this product had a m.p. of 167-169°C; thus it , 
could not be 5-benzylfuran-2-carboxylic acid. Three 
references, one Slavic (1953). 


Synthesis of 3-(5'-benzyl-2'-furyl)-5-mercapto-1,2,4~- 

triazole: ‘Proposed by A. L. Mndzhoyan.and V. G. Afrikyan; 13 
verified by N. A. Babiyan and A. A. Dokhikyan. The product 

was obtained by heating a mixture of 5-benzy1-2-furoyl- 
thiosemicarbazide, sodium methylate, and methyl alcohol in 

an autoclave at 145-150°C for 3 hrs. M.p. 232°C; yield, 
83.6-87.6%. One Slavic reference (1953). 


Synthesis of 5-bromofuran-2-carboxylic acid: Proposed by 15 
A. L. Mndzhoyan and V. G. Afrikyan; verified by 
M. G. Grigoryan and Yu. 0. Martirosyan. A mixture of furan- 
2-carboxylic acid, red phosphorus and chloroform is heated 
to boiling on a water bath, and bromine is added dropwise 
over a period of 5-6 hrs. The solvent is 
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and conc. HeS04 at 10°C. In 20-30 min., the temperature 
of the mixture reaches room temperature; sodium acetate is 
added, and the mixture is distilled in vacuo. The 
140-142°/20 mm fraction is collected; yleld 65-70%. Other 
methods of preparation: furfural diacetate can be obtained 
from furfural and acetic anhydride in the presence of sul- 
furic acid, zinc chloride, tin chloride, acetic acid, and 
other catalysts. Six references, none Slavic. 


Synthesis of 5-diethylaminomethylfuryl-2-carbinol: Pro- 20 
posed.by A. L. Mndzhoyan and M. T, Grigoryan; verified by 

N. A. Bablyan and N. M. Ogandzhanyan. Methyl ester of 
5-diethylaminomethylfuran-2-carboxylic acid is added to 

lithium aluminum hydride. The mixture is allowed to stand 
overnight and the excess of lithium aluminum hydride is 
decomposed by addition of water, After filtration, drying, 

and vacuum-distillation, the 120-122%/1 mm fraction is 

collected. Yield, 80.2-83.5%. Three references, one 

sygrte (1953). 
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Synthesis of methyl ester of 5-benzylfuran-2-carboxylic 
acid: Proposed by A. L. Mndzhoyan, V. G. Afrikyan, and 22 
A. A. Dokhikyan; verified by G. T. Tatevosyan and N. M. 
Divanyan. Anhydrous aluminum chloride is slowly added to 
a benzene solution of methyl ester of 5-chloromethylfuran-2- 
carboxylic acid. The mixture is heated for 4-5 hrs., at 
80-85°C, cooled, and dilute HCl is added in order to dissolve 
the formed Al(0H)3. . After removal of the solvent by distil- 
lation, the product is distilled in vacuo, and the 150-155°/1 mm 
fraction 1s collected. Yield, 6273-63.9%. On cooling, the pro- 
duct crystallizes; m.p. 43-44°C. One Slavic reference (1953). - 


Synthesis of methyl ester of 5-bromomethylfuran-e2- 
carboxylic acid: Proposed by A. L. Mndzhevan and 

Vv. G. Afrikyan; verified by G. T. Tatevosyén and 

S. G@ Agbalyan. A rapid stream of hydrogen bromide is 
passed through a mixture consisting of methyl ester af 
furan-2-carboxylic acid, dry dichloroethane, paraformalde-~- 
hyde, and zine chloride. The reaction time is 2.0-2.5 hrs.; 
reaction temperature, 24-26°/2.5 mm; yield, 78.9-79.9%. 
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Synthesis of methyl ester of 5-diethylaminomethylfuran- 
®=carboxylic acid: Proposed by A. L. Mndzhoyan, 28 4 
Vv. G. Afrikyan, and M. T. Grigoryan; verified by 

U. L. Mndzhoyan and 0. Ye. Gasparyan. A benzene solution 
of diethylamine is added to a benzene solution of methyl 
ester of 5-chloromethylfuran-2-carboxylic acid. The mix- 
ture is heated to boiling for 4-5 hrs, cooled, and treated 
with a 10% HCl solution. Methyl ester of 5<diethylamino- 
methylfuran-2-carboxylic acid is obtained with a yield of 
85.3-94.7%3 bp. 102-103°/1.5 mm. The same method may be 
‘applied to synthesize ethyl, propyl, 4sopropyl, butyl, and 
isobutyl esters of 5-dimethyl-, diethyl-, dipropyl-, and 
dibutylaminomethylfuran-~2-carboxylic acids with similar 
yields. One Slavic reference (1953). 


Synthesis of methyl ester of 5-methylfuran-2-carboxylic 

acid: Proposed by A. L. Mndzhoyan, Vv. G. Afrikyan, and 30 
M. T. Grigoryan; verified by G. T. Tatevosyan and 

S. G. Agbalyan. Zinc dust is added to a mixture of methyl 
ester of 5-chloromethylfuran-2-carboxylic agcid and acetic 
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Synthesis of methyl ester of furan-2-carboxylic acid: 34 
Proposed by V. G. Afrikyan and M. T. Grigoryan; verified 

by G. T. Tatevosyan and S. @. Agbalyan. Method I. A 

rapid stream of hydrogen chloride is passed through & 

boiling solution of furan-2-carboxylic acid in methyl 

alcohol over a period of 2.5-3.0 hrs. The obtained methyl 
ester of furan-2-carboxylic acid has a b.p. of 176-177 °/680 mm; 
yield, 79.3-81.6%. Method II. Conc. sulfuric acid 1s 
added to a mixture of furan-2-carboxylic acid in methyl 
alcohol. The mixture is heated to boiling for 4 hrs. The 
yield of methyl of methyl ester of furan-2-carboxylic acid 
obtained by Method II is lower than that obtained by method I 
(79.3-81.6% and 75.4-76.2% resp.). Other methods of prepa- 
ration: Methyl ester of furan-2-carboxylic acid may also 

be obtained by esterification of the acid; methylation of 

the acid with dimethyl sulfate in alkaline medium; reaction 

of furoyl chloride with magnesium methylate in methyl 

alcohol. Four references, none Slavic. 
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putyl, and isobutyl esters of 5-chloromethylfuran-2- 
: ee carboxylic acid were obtained by the same method with yields 
aa of 80-90%. Four references, 1 Slavic (1953). 
Synthesis of 2-methylfuran (sylvan): Proposed by 39 


A, L. Mndzhoyan and G. T. Tatevosyan; verified by 
Vv. G. Afrikyan and G. L. Papayan. 5-Methylfuran-2- 
carboxylic acid is decomposed by heating at’ 170-175°C. 
The sylvan formed has a b.p. of 61° /680 rm; yield, .80.1-84.8%, 
Other methods of preparations _ Dry distlilation 
a3; of wood; catalytic hydrogenation of furfural over catalysts 
AL (Cu or Cu-Cr) at temperatures >200°C, a mixture of furfural, 
: furan, ami sylvan is obtained by passing furfuryl alcohol 
over aluminum oxide at 390°C or heating it with a nickel 
catalyst at 150°C, Six references, 1 Slavic (1939). 
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Synthesis of 5-propoxymethylfuran-2-carboxylic acid: Pro- 46 
posed by V. G. Afrikyan and G. L. Papayan; verified by 
O. L. Mndzhoyan and 0. Ye. Gasparyan.” Ground scdium hy- 
droxide is placed in alcohol (96%); and methyl ester of 
5-propoxymethylfuran-2-carboxylic acid is added. The 
obtained 5-propoxymethylfuran-2-carboxylic acid has a 
Goa 43-44°C,; yleld, 72.4+76%. One Slavic reference 
19 


Synthesis of phenylfurylearbinol: Proposed by 48 
O. L. Mndzhoyan and E. R. Bagdasaryan; verified by ; 
G. T. Tatevosyan and N. M. Divanyan, Magnesium shavings, 
ether, and an icdine crystal are placed in a flask and an 
ce ether solution of bromobenzene 1s added. The mixture is ° 
end fee heated to complete dissolution of magnesium, cooled, and an 
Le ether solution of furfural is slowly added. The mixture 
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is then heated to boiling for 2.5-3.0 hrs., cooled and the 
reaction product decomposed with an aqueous solution of 
ammonium chloride, Phenylfurylcarbinol is obtained with a 
yield of 59.4-62.1%; b.p., 125-126°/0.5 mm. Three refer- 
ences, 1 Slavic (1956) 


Synthesis of furan: Verified by G. T. Tatevosyan and 
S. P. Ekmekdzhyan. An illustration and description of an 
apparatus used for the synthesiis are given. Furan-2- | 
carboxylic acid is decarboxylized by heating to 200-205°c. 
Yield of furan, 74.7-80.2%; b.p., 31-32°/760 mm. Other 
methods of preparation: . Furan can be obtained by removing 
the carbonyl group from furfural either by adding furfural 
to a molten mixture of KOH and NaOH or by passing its vapors 
over hot soda lime in the presence of catalysts (such as 
zine and copper chromites and molybdates) at 300-400°c; 
nickel, iron, platinum, and Palladium catalysts are also 
mentioned. A laboratory method for preparation of furan 
is based on decarboxylation of furan-2-carboxylic acid by 
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dry distillation of the barium salt or by heating barium : 
salt with soda lime. Furan-2-carboxylic acid can be 

decarboxylated by heating it in quinoline in the presence 

of cupric oxide. Ten references, two Slavic (1949-53) 


Synthesis of furan-2-carboxylic acid and of furfuryl 

alcohol: Verified by V. G. Afrikyan and M. T. Grigoryan. 54 
A 30% solution of sodium hydroxide is slowly added to 
furfural (at 15°C). Water is then added to the mixture 
to dissolve the precipitated sodium salt of furan-2- 
carboxylic acid. Furfuryl alcohol is extracted from the 
solution with ether; yield 63.5-64.5%; b.p. 75-77°/15 mm. 
The aqueous solution containing the sodium salt of furan- 
d-carboxylic acid is acidified with dilute HgS0y or conc. 
HC1, and furan-2-carboxylic acid is precipitated. Yield, 
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78.4-80.1%; m.p. 132-133°C. Other methods of preparation: 
Furan-2-carboxylic acid is obtained by oxidation of furfural 
with KMnOy and alkali metal dichromates or with atmospheric 
oxygen in the presence of catalysts containing silver oxide. 
Sodium hypochlorite was also used to oxidize furfural and 
2-propionylfuran, Furan-2-carboxylic acid is obtained from 
furfural along with furfuryl alcohol by the reaction with 
sodium amide and conc. solutions of alkalies, Furfuryl 
alcohol may be obtained by reduction of furfural with 
sodium amalgam. Catalytic reduction of furfural in lilquid 
phase under pressure at 130-160°C in the presence of copper 
and copper-chrome catalysts containing alkaline earth oxides 
is widely used. Furfuryl alcohol was: obtained by reduction 
of furan-2-carboxylic acid with lithium aluminum hydride; 
‘yield, 85%. Furfuryl alcohol -and furan-2-carboxylic acid 
are obtained by dismutation of furfural with sodium 
amide and alkalies. Thirteen references, two Slavic 
(1939-49) - 
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Synthesis of 3-(2'-furyl)-5-mercapto-1,2,4-triazole: Pro- 59 
posed by A. L. Mndzhoyan and V. G. Afrikyan; verified by 
O. L. Mndzhoyan and N. A. Babiyan. A mixture of sodium 
methylate, furoyl-2-thiosemicarbazide and abs. ethyl 
alcohol is heated in an autoclave at 145-150°C for 3 hrs. 
After filtration, the residu@ is dissolved in water, and 
the solution acidified with 18-30% HCl. The product f 
purified by dissolution in a solutign of sodium carbonate 
and by precipitation with 18-20% HCl. The yield of 
3-(2'-furyl)-5-mercapto-1,2,4-triazole is 83.8-89.8%; m.p. 
272-273°C. One Slavic reference (1953) 


Synthesis of furoyl-2-thiosemicarbazide: Proposed by 60 
A. L. Mndzhoyan and V. G. Afrikyan; verified by 
N. A. Babiyan and S. S. Manucharyan. A mixture of thio- 
semi carbezide hydrochloride with pyridine is heated to 
boiling for 20-25 min., cooled to -7, -5°C, and 2-furoyl 
chloride 1s added dropwise to the mixture. The crude 
Card 18/25 
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Synthesis of 5-benzyl-2-furoyl chloride: Proposed by 66 
V. G. Afrikyan and A. A. Dokhikyan; verified by 

G. T, Tatevosyan and N. M. Divanyan. A benzene solution 

of thionyl chloride is added to a benzene solution of 
5-benzyl-furan-2-carboxylic acid. The mixture is heated 

to ee for 4 hrs, eg a 2-furbyl chloride.is obtained 

with a yield of of 80. 9-86.3%, b.p. 153-155°/mm. One Slavic. 
reference 


Synthesis of een eee chloride: Proposed by 67 
A. L. Mndzhoyan, V. G. Afrikyan and M. T. Grigoryan; 
cdi by G. T. Tatevosyan and S. G. Agbalyan. A 
bee ae solution of thionyl chloride is added to a benzene 
ution of 5-methyl-furan-2-carboxylic acid, The mixture 
i. heated to boiling for 4-5 hrs. ‘The obtained 5-methyl- 
2-furoyl chloride has a b.p. of 91-92°/35' mm; yield, 
87.5-92.3%. Other methods of preparation: Reaction of 
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5-methyl-furan-2-carboxylic acid with PCl3 or PC1l5. Two 
references, none Slavic. 


Synthesis of 2-furoyl chloride: Proposed by A. L. Mndzhoyan; 68 
verified by V. G. Afrikyan and M. T. Grigoryan. A benzene 
solution of thionyl chloride .is added to furan-2-carboxylic 
acid, and the mixture is heated to boiling for 10-12 hrs. 
The yield of 2-furoyl chloride is 91.1-92.0%; b.p. 89-90°/32 mm 
in vacuo. Other methods of preparation: 2-furoyl chloride 
was. also obtained by heating furan-2-carboxylic acid with 
PCls to 160°C without a solvent, but a lower yield was 
obtained. Chloroform was used as solvent. A patent was 
issued on preparation of 2-furoyl chloride by the reaction 
of pyromucic acid with excess of phosgene under pressure at 
temperatures up to 100°C, The reaction of a benzene solution 
of furan-2-carboxylic acid with excess of thionyl chloride is 
also mentioned. Five references, 1 Slavic (1946). 
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Proposed by 70 


q@. T. Tatevosyan and S.:F. Elmekdzhyan. Pyridine and ether 


are added to furfuryl alcoho 
to -8°, -10°C, an ether solu 


added. 
exceed 2-3°C. 


After cooling the mixture 


tion of thionyl chloride is 
The temperature of the reaction mixture should not 
extracted with ether. 


Fur- 


furyl chloride is obtained with a yield of 39.4-41%; b.p. 


49,1-49.4°/26 mm. 


sealed flasks; it must be used immediately. 
The ether solution of furfuryl chloride 


of preparation: 


The product cannot be stored even in 


Other methods 


can be prepared by the reaction of thionyl chloride with 


a cooled ether solution of furfuryl alcohol. 
solution contains about 10% furfuryl chloride. 


The obtained 
Hydrogen 


chloride in the presence of calcium carbide (dehydrating 


agent) was used instead of thionyl chloride. 


The amount of 


furfuryl in the obtained solution did not exceed 5%. The 
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use of chloroform as a solvent instead of ether waa proposed. 
However, furfuryl chloride in pure state cannot be separated 
from solutions obtained by these methods. Three references, 
none Slavic. 


Synthesis of p-chloroethyl ester of furan-2-carboxylic acid:  T4 
Proposed by A. L. Mndzhoyan and M. T. Grigoryan; verified 

by 0. L. Mndzhoyan and E. R. Bagdasaryan, A mixture of 
furan-2-carboxylic acid and ethylene chlorohydrin is heated 

to boiling, and a rapid stream of ae chloride is 

passed into the bolling solution for 5-6 hrs. The mixture 

4s then cooled to room temperature and transferred to a 

flask containing water. The f-chloroethyl ester of furan-2- 
carboxylic acid is distilled in vacuo at 126-128°/10 mm; 

yield, 71.9-72.7%. One Slavic Yererence (1953). 


p-Chloroethyl ester of 5-chloromethylfuran-2-carboxylic 
acid: Proposed by A. L. Mndzhoyan, Vv. G. Afrikyan, and 75 
M. T. Grigoryan; verified by 0. L. Mndzhoyan and 
E. R. Bagdasaryan. A rapid stream of hydrogen chloride 
1s passed into a mixture of f-chloroethyl ester of 
Card 23/25 
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bath for 8-12 hrs, at 90-95°C, The content of the flask is 
cofled and decomposed with ice water. Then the reaction 
mixture is added to dilute HCl, the benzene layer is sepa- 
rated, and the water layer 1s extracted with ether (three 
times), The ether solutions are added to the benzene sclu-~ 
tion, dried, the solvent removed, and the residue distilled 
in vacuo. The 119-125°/2 mm fraction is redistilled, The 
= product obtained has a b.p. of 123-124°/2 mm; yield, 

- 77.6-83.8%. Other methods of preparation: The ethyl ester 
of furoyl-2-acetic acid may be obtained by condensation of 
ethyl acetate with methyl ester of furan-e-carboxylic acid 
in the presence of sodium methylate; yleld, 68.2%. Ethyl 
furoyl-2-acetate may be obtained by heating ethyl tert-butyl 
furoyl malonate with p-toluenesulfonic acid; yield 70%. 
Four references, none Slavic. 
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(Furfuryl alcohol) 
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(Fura npropionic acid) 
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He’, Ne*, Ar*, with atoms of He} Ne, Ar; and Kr. The ions 
had an energy Ty = 3 -- 180 kev. The experimental accura- 
cy was = = 10f. e dependence o~ o(To) ha has maxima for 

Ari kr, He'—Ne, Ar, Kr. For. the peice Hé'~He, and Ar -Ar, 
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respectively. The cross section for He is on the order of 1072 om 
Since the He~ ion in the ground state (1s22s)°s is unstable, it ie 
possible that we deal here with a metastable He~ ion ina faa 
state, the lifetime of which should ba on the order of 1075 sec. 


time of flight of the He ions in the instrument was approximately (rie 
sec at an energy of 60 kev). 
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Afrosinov, V. V., Fedorenko, N. V. 57-11-18/33 


tivestikation of the Energy of Hulti-Charge Ions Formed at the 
Ionization of Gas Atoms by Positive Iors(Issledovaniye energii 
mnogozaryadnykh ionov, obrazuyushchilsya pri ionizatsii atomov | 
gaza polozhitel'nymi ionami). 


Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 11, 2p. 2557-2572 (USSR) 


The results of measurements of the magnitude of the kinetio on- 
argy of secondary argon-ions with a charge of from 1 - 6 at vari- 
ous angles of flight are given. By means of these results the 
magntude of the whole inelastic energy-loss at the ion-atom col- 
lision are classified. The analysis of the experimental data was 
carried out according to the classical conception on the disper- 
sion of atomio particles. The following was carried out in de- 
tail: an Art or Ne* -ion beam with an energy of T, = 75 keV pas- 
ped through a chamber pitted, with argon. 5ane kinetic energy of the 
secondary ions art, ar“t+, ar-+, ardt, Ar?*, arot+, which were 

found in consequence of the tonization of the atoms at single 
collisions, were determined. The secondary ions outgoing in the 
direction of the primary ion beam under the angles 77°<9<900 
were investigated. The authors show that the range of critical 
energies possessad by secondary ions is very wide: secondary ions 
with kinetio energy of from fractions of to some thousand eleot- : 
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Investigation of theEnergy of Multi-Charge Ions Formed at the 57-11-18/33 
Ionization of Gas Atoms by Positive Ions. 


ron Volt were discovered. At angles of flight of 9¢85° ina 
number of cases a Clear separation of the secondary ions into two 
energetic components: a soft and a hard one, were observed. The 
authora show that the possibility of the existence of both con- 
ponents results from the analysis of the consequencies from the 
energy-as well as from the momentum conservation theorem. The 
dependence of the mean kinetic energy of secondary ions in the 
case of the hard component on the angle of flight was measured. 
The mean quantity of inelastic energy loss Fat the ion-atom _ 
collision was classified. The authors show thatthe magnitude R 
can be manifold greater than the sum of the atom-ionization 
potentials for all electrons becoming free at the formation of 
the secondary ion with multiple charge. The authors assume that 
this is connected with the transfer of a considerable kinetic 
energy by means of the electrons which are removed from the shells 
of the ion and the atom in consequence of inelastic collision. 
They conclude that, with given relative velocity of motion the 
magnitude R is determined by the minimal distance to which the 
nuclei of colliding atom particles approach. The nost probable 
: number of electrons which are removed from the shells of two col- 
Card 2/3 liding particles corresponds tothe given magnivude R,j there are 
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Investigation of the Energy of Multi-ChargelIons Formed at the 57-11-18/33 
Ionization of Gas Atoms by Positive Ions. 


lo figures and 5 Slavic references. 
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Formed at the Ionization of Gas Atoms by Positive Ions. 


ASSOCIATION: 


SUBMITTED: 


AVAILABLE: 


Cara 2/2 


netic energy of primary ions. In the case of a decrease of the 
charge of secondary ions the mean kinetic energy of ions increa- 
ses. From the experimental results the authors conclude thatthe 
probability of ionization Increases with the removal of a great 
number of electrons in the case of a greater approach of the nuc- 
lei of colliding particles. By means of a comparidon of the in- 
vestigations of the present work with that vo: Kaminker,D.M. and 
N.V. Fedorenko in Zhurnal Tekhn.Fiz., 1955,Vol. 25, pp.2239 the f 
presenoe of a relation between the angular distribution in the 
case of inelastic dispersion of the stricking as well as of the 
target atom particle is stated. There are 6 figures, 1 table and 
5 Slavic references. 


Leningrad Physical-Technical’ Institute AN USSR (Leningradskly fiziko- 
tekhnicheskiy institut AN USSR) . 


April 23, 1957 


Library of Congress. 
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"Ionization of Molecular Hydrogen by Protons," 


paper presented by Fedorenko at Conf. on Physics of Electronic & Atomic Collisions, 
New York University, 27-28 Jan 1958 
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AUTHORS: Afrosimov, V.V., Il'in, R.N., SOV/57-§3-10-27/40 
‘Fedorenko, N.Y. 
TITLE: Ionization of Argon by Hydrogen Ions (Ionizatsiya argona i 


ionami vodoroda) 
PERIODICAL: Zhurnal tekhnicheskoy fiziki,Vol 28,Nr 10, pp 2266-2274 (USSR),1q/8 


ABSTRACT: This work was intended to furnish information on the charge ‘ 
composition of the secondary ions and on the total cross section, 
which can be ascribed to the production of free electrons and of 
secondary ions in the collision of hydrogen ions with the argon 
atoms. Argon was used as a gas target for the reason that it 
yields the most detailed data on the ionization by electrons and 
ions. The experimental method has already been described accurate— 
ly in the papers cited by references 1 and 2. The experimental 
set-up as a whole has been described in the paper cited by refer- 
ence 9. In this paper only a short description of the experimental 
conditions is included. The charge composition of the secondary 
ions of argon which are produced by a single collision of the ut 


Hos and a, ions with the argon atoms was the object of study in , 


Card 1/3 this work. The energy interval of the primary ions extended from 
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Ionization of Argon by Hydrogen Ions SOv/57-28f10-27/40 


5 - 180 keV. The following quantities were determined: The total 
cross section of electron capture by hydrogen ions (65) and the 


total oross section of free electron production (6) and of Ar’, 


iz’. ar’, and ar’* secondary ion production, which are denoted 
by 854? 6p! 603? and G4? respectively. It was found that So 


in all cases decreases continuously with an increase in the velo- 
city of the primary ions, whereas the curves O(y) exhibit a maximum. 
This maximum is located near velocities which are about the value 
e°/h (according to Bohr (Bor) the velocity of the electron in the 
hydrogen atom equals 2,2. 10°cm/sec). The curves Gool¥)s O;(¥) 
and 6o4(¥) exhibit a maximum in the same velocity region. The 


maximum values of the corresponding cross sections for an elec- 
tron impact are, according to data provided by W. Bleakney (Blik - 
ni) (Ref 3) by many times smaller. The cross sections of the pro- 


Card 2/3 duction of secondary argon ions by ions H’, a 


» and . are 
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compared to those of the production by He* and Ne* ions travelling 
with the same velocity, the pertaining data being provided by 
reference 2. It appears that the cross sections of the produt- 


tion of ar’*, ar’*and ar’* ions increase with the nuclear charge 
of the jonizing particles. If the ionizing particles are multi- 
atomic molecules the corresponding cross sections increase with 
the increase in the number of the nuclei contained in the primary 
ion. Professor V.M. Dukel'skiy and 0.B. Firsov discussed the work 
with the author. There are 8 figures, 1 table, and 14 references, 
8 of which are Soviet. 


January 17, 1958 
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AUTHORS: _Afrosimox,¥i—-¥., Il'in, B. Ney SOV /56-34-6-5/51 
: Fedorenko, N. V. 
TITLE: The Ionization of Molecular Hydrogen by the Ions Hq, Hy 
and Ht (Ionizatsiya molekulyarnogo vodoroda ionami Ht, 
HS and Hy) ts 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 34, Nr 6, pp 1398 - 1405 (USSR) 


ABSTRACT: This paper investigates the ionization of hydrogen by 
the ions Ht, be and H, and the distribution of the secondary 


ions with respect to e/m in the energy interval from ‘ 
5 .- 180 keV. The experimental device and the method of a; 
the investigation were described in a previous paper 
of the authors (Refs 14,15). The beam of the primary ions ae 
(which is homogeneous with respect to the encrgy and 
composition} entered a collision chamber. The low pressure 
(from 1.107" to 1,5.1074 torr) implied the homogeneousness 
of the collisions of the primary ions with the gas mole- 
cules. For the analysis of the secondary ions with respect 

Card 1/4 +o e/m a magnetic mass spectrometer (with sectors) was 
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The Ionization of Molecular Hydrogen by the Ions S0V/56-34-6-5/51 
Ht, HS and Hy . 
connected with the collision chamber. The ton gurrenta 
in the analysator amounted to 2.107'° - 2.107'7A. Three 

diagrams show the total cross sections of the capture 
of the ions ‘H*, H, and Hy these cross sections are 


plotted against the velocity of the primary ions. The 

first diagram gives also the theoretical dependence for 
the charge~exchange of protons in atomar hydrogen. The 
pair Ho - Ey is not a resonance pair. It seems that. the 


electron is captured to an excited level of the ‘molecule 
H,e The capture of an electron by the ion Ht isa 
complex process as the stable state of the flolecule H, 


is not known. This capture probably causes the dissociation 
of Ht into a molecule H, and a hydrogen atom. The cross 


section “HS of the production of the secOndary ions 


Ht is the sum of the cross sections of the ordinary charge 
‘eXchange and of the ionization with the removal of one 
_ Card 2/4 electron. In the region of the velocities of the primary 
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+ at 
4H y Hy and Hy 


Card 3/4 


ions veerh the cross section of the ordinary charge ex- 
change forms the main portion of the cross section 

04+ But in the region v Se?/}the principal part of o,+ 
or) | Hp 
is formed by the cross section of the ionization. In the 


region vpe /h the cross section O,+ is the greater the 


more nuclei make up the primary oa ote the same region Ont 
2 
decreases continuously when the velocity of the primary 
ions inoreases, and it is greater than the corresponding 
cross section of the electronic impact. The following 
part of this paper deals with the production of secondary 
protons. The cross section of this production is smaller 
than the cross. section of the production of the molecular 
ions H,. The secondary protons are produced mainly by the 
dissoofation of H, ions. The last part of this paper 
deals with the productions of free electrons. The authors 
thank V.M.Dukel'skiy, Professor, and 0.B.Firsov for the 
discussion of this paper and for useful oritical remarks. 
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The Ionization of Molecular Hydrogen by the Ions S0V/56~34-6-5/51 
Hy, E, and E, ; 


There are 7 figures, 1 table, and 16 references, 4 
of which are -Soviet. 


ASSOCIATION: lLeningradskiy fiziko-tekhnicheskiy institut Akademii nauk $5 SK Ienin- 
grad Rnywioal-Technical Institute AS USSR) é 


SUBMITTED: January 8, 1958 
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FEDORENKO, N.V.; AFROSIMOV, V.V.; IL'IN, R.N.; SOLOVYEV, E.S. 
rc duaniandache BALA ES, 


"Tonization of Inert Gases by Protons." 


report presented at the 4th Intl Conference on Ioniation Phenomena in Gases, Uppsala, 
17-21 August 1959. 
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